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fe^f!" ^Is ^^l^i *>M-1- ^n^Rr i^-*Vcf. nJ-eH , jn^sj-o] 

£ 2 

^r^Hr ^ SIS., VC0, ^ -2-^31^, ^ , ti>7R>7l 
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1^2] ^1] 

^r^K 1 tH3 3^ ^ T^Hr {Frequency synthesizer and method thereof} 

[51^ ^] 

51 l£- ^-eflo] L -c ig 3 s] 3.1- ^<5Rr Sl^t}. 

51 3^- 51 22] ^ 5L^5lH^» ^<5Kr 

51 4^b 51 3^ ^ SL^eflolEiS] ^*r# -g^fe 51^oji}. 

51 5^r 41Jl£] ellt^l ^ ^ ^eflolEi #^ s^-^ ^^*>^ 5H£o) 

51 6^ 51 2^ ^ il^Kr 5L^olcf. 

51 7^r 51 22] ti}7>^:7ll- ^<5Rr 51^o]t}. 

51 8^ 51 72] ^7}^7)2] -^-g- -£*3*Rr 5113 

51 9 ^ 51 10^r ^ sj Sf Al^-eflo]^^ ^2f* J±<*|^ £ 

51 11^ ^^Hr ^ 333-^ ^51^1 ^ =§p§^- iL<*l 

^ 51^o]cf. 
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m 

1020030025534 ^7>: 2003/6/4 

cfltv ^i^sii sm. *hE.*ii cmos ^ 7i#^ <y*n, ^ 

<i3> Jl^sHr, 7^^^ s]s.(Phase Locked Loop: PLDtt % HHb] 

D o v ( optical data link), wl-fM 2.= (Asynchronous Transfer Mode: ATM) f- 

£-<>Hl °l-§-^^ 9X^. PLL 3sL£r ^ ^^r s]^- ^m, M 

^Ei(jitter), a* ^-sg h^zl ^ ^ ^^HM ^fe^f. 

PLL ole^ s.^^. ^<y- ^ (Voltage Controlled Osci 1 lator :VC0)^ ^ 

*>M-^I £.^7} ^4. VC0 s\S. ^TlHH «^^r L-C 

^a(tank) ^-2.^H Erring-oscillator)!- ^l-g-«r w o v ^°l 

<i4> i 1^ ^eflS] L-C ^3. s\S.% %^*r^ , LC ^3. 3^. 

(100)^ ^(VDD)^ ^(VSS) 91^(1)^ ^3flAlEKC)7|- ^^JI, 

"^BUD^f 7^ 3fl^l E-) (C) ^(VSS) ^ r °H H^^l^Bil: 
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1020030025534 <Qt\: 2003/6/4 

(MT1, MT2)ol <£^£)<H 9Xt±. LC *§3. 3j3.(100)fe ?\m\&\(C)2\ « 0 v 

£ ^6\] <H^c) ^(VoutH ^€4. 

<15> LC 35.(100)*=- ^ Q 5>JL tl-^lM- ^Bl7> ^ £>go S o)s> 

<16> 3 -2-41 T 2 ^^ VC0 35.^ ^ ^ ^3°-5 ^^5}-7> -g-oj^Jl 

<17> oje^V -^s^- f$\^}7) ^*H, ^ ^ 3L$^$, ZL^JL 

^r^HM- ^flS.-^ VC0 2] 57]- ^A^l-nf. 

<18> QTgo) JH.*^ JL^^^7\ 7}^f>}^ ^ ^ ^^K^ # 

<i9> a. cf^. ^ ^ ^4^r«- ^*>-Z ^ ^^Hr ^ 
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1020030025534 <Q.7.\: 2003/6/4 

#3 ^.s. ^<hh *VM-* #^Rr 

^]4 5]5Li H€*l^; *)H 3)2.^ H 31*1^4 <S^5l^L ^Is^l 7iH*|l 

3^ *fl2 <g£i B^*]^; ^ ^12 <?3SLi B^^l^E^l-J!]- ^x] a^H) ^o] 

A Ji1 7fl °1 ^ ^ ^13 oflS.^ M^l^ ; ^1 3 3)2.^ B^^]±Ei n TflolH^ 

ZL ^]}9}o] <*l^:g ^^l^ ^15 $\3-^ H^l^; ^4 ^2.^ 

^l^; ^15 z\3.£i H^^liEis.4 <g^£] ji ^]6 3] 2.^ H^l^Ei^ Hefl-yi Til 
^5]^ ^14 B^H^l^iE^s.; ^16 ^2i <£^£)JL ^5 -5|2i 

^E^ =eflo]ofl 711 o] ^ ^ ^15 ^12.^ H^l^Ei ; ^ ^4 ^ *fl5 *ISi H^l^Ei 
1-4 ^^1 *I<3-A}olo11 ^]2 y>olc^^ A] Jrofl tIIoI^sl)^ *fl6 «!£± ^til*> 
-2, ^14 ^ 
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^ 1020030025534 #^ <^7\\ 2003/6/4 

*fl6 *\S.± H^^l^Eil-^ *\}2 % ^15 <fl£^ H^^l^Bil-^ ^ ^IJL #^ 

<23> ^ #3 -R) A>o]^ 50%!- ^*>J1, ^ ^^K^^M 

21 TlM^Sl^r *fl2 ^S.^ H^E^l^El ; *fll ^ ^2 ^£.^1 B ^ -I-^ Z]-Zj- 

ZL TflolH^ zl JEL^o] o^s} cfoi^_=^ ^sItt ^ ^2 B31 

215.^1 B^*1^E|; ^12 3)S-^i B^^l^Ei^l- ^2 <?fl-S.i B^*]iE|<i| <£^*H1 ^o]^ 
£}tt ^4 ^S.^ H^^liE^ ; ^3 ^ *fl4 s]S.i B^Ul^E^o!}- ^ff- ^1^^ 

*fl3 ^ *fl4 ^12.^ H^^l^iEil-; ^ ^fl4 B^^l^E^ ^4 <$3.^ 

<24> ^2}^ ^ C}5^*Rr Cl3CiS] #3 Al^ofl -g-^H ^ ^ 

Z]]o]B\ ^ Ajs, *];7R>7]<2] HflB)-^ ^E]^-*V #^ ZLElJl fe-E]^-*); # 

<25> Aj. 7 l Cfs -E.^ ^*>7l ^ wj-*^ og^ AlJr^Kg- 

3«M 50% ^f-E] A>ol^ ^ Aj^sf ^*Kr #31; -SiM-g- 

S>JL, #^ ^IJll-g: tiflEf^ ^E]^ #^ feE]^*V #3 
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<27> ^ ^ ^3 ^3-^1 ^ ^Hl ^s]^ -^Hl- 

***| °}n-5}7] $\f$\*]±t ^H^^l ^aHU- i§^>^ £^ ^ £ 

4 V ^*>^, ^r^Hr ^ 2)S(200)^ 27fl cfl<*2] ^r^Hr* #^ ^]JL» ?]IL 

3., ¥r ^HHH^ "<=<g wflJE. VCO s)^"2^ZL 4)th=K ^ VC0 s] 5.(200)^ 4^ 

^ ^eflolE-l(210), 7^11 Cfi*l *fl4 ^-1.(220, 230, 240, 250), *fll ^ *fl2 ti]-7> 

^>7l-i-(260, 270), 2-4 ^isc] (280) , ZI^JI (290)1- Itt^. 

<30> 4^- ^ ^eflolE^(210)^ *fll ^ ^12 ^ls#(VIN+, VIN-)^: #3 

^1^#(C_0UT, /C_0UT)-g- ^1^3 ^1J1(VIN+)^ ^12 ^ ^ ^l^(VIN-)^- wVcfl 

^lS^>|i=f. 4# ^ -2-^3MEi(210)^r 47fl^ ^ _£.^3He1!-(212 ( 214, 
216, 218)5. ^^^cf. 
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£ 3£r % 1^(212, 214, 216, 218)£ cflS^H *tfl *8 -£.^3H£K212) 

» ^^Rr °1# *y ^e|]olE](2i2)^ ^(VDDHl <3^5q 

JL ti>olol^ AiJKPBIAS)^] Tflol^s]^ 3Z]5Li H3MiEl«-(Ml, M2), *f|l ^ ^ ^1 
5L(VIN+H 711 o|^^^ z\3.^ Hq£^liEi(MPl)^ <dl5.i H^fl^l^Ei(MNl), ^12 -tl 
JUVIN-H 7flo|^s]^ 3} Si H^fl^l^Ei(MP4)^ ^!£^ H^^l^El(MN4), <&E.^ 
^1^1-(MN1, MN4)3f #<y-(VSS) *}o]d\] *\}o] a]Jt(vC0NH TlM^^ ofis^ H 

^li&|(M4), '^Si H€^l^Bi(MPl) 0 cKHl cfo] o^c^ o_^. 3] Si B^] 

iEi(MP2), 2] Si B€*]iBi(MP4) <£<cHl cfc]o_c^o. s s]£a 
H^^)iEl(MP3), sjSi H^^liBi#(MP2, MP3)^ ^o]^^^ oflSi 

H€^]iEil:(MN2, MN3), n£\5L <?l£i H^^]^#(MN2, MN3)4 ^ *}<y-(VSS)^H 
<Hl ^2 til-°H^ a15KNBIAS)^1 Til o] ^ ^ <$\3L+ H^^liBi(M3)l- i^tf. 
H^^liEi#(MP3, MP4)4 <?]]Si H^^]iE^(MNl, MN2)S] <£^£- #^ Ajjr 
(V0UT+)7> 51 Jl, s)5.i H^^liEi#(MPl, MP2)sf H^^iEls.(MN2, MN4)^ 

*)]2 #^ ^ls(V0UT-)7|- ^cf. 

*)U ^ *fl2 tjj-o]^^ -Al^CPBIAS, NBIAS)^ ^l^(VCON)^ ^ S-^HeI (212) 

= ol^olM-Al^lcf. £. 4 ofl S^SH flfe ^o] ) ^ S^3MEi(212)£| *fll 

Al^(V0UT+)7|- 3.2] S.-f5fl t i 0 lJl ^12 ^ ^]S(VIN-)7> *\}2 
#^ ^lJl(VOUT-)^ SH^s, ^ ^ls(V0UT+)^ S.^ 3^-5)1^3 ^r^s] 
-H, *fll ^ -^J:(V0UT+)7> s>olefl^olji ^2 °m ^Jl(VIN-)7> S.^-z]]*£o] 

^, A2 #^ -tlJL(V0UT-)ir afll #^ ^1^(V0UT+)^ S^-l SHefl'iS. 
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<33> ^}o] ai^(VCON)^ x\<£ 31 <&3.^ H^fl^]^Ei(M4)» Jl^^ ^^-^=* 2:^*1- 

*r c-fl, z\)o] Ais(VCON)^ efl^o] ^ ^s. c^s.^ H3l*l ^El (M4)^ ^o] 

Tl^cf. o]oil 145}- ^2 #^ ^^(VOUT-)Sf *lll #^ ^]J:(V0UT+)^ 7l^§-7l^ £ 5 

<34> t)-Al, £ IS. IW, *8 ^SflolEK212)^ ^-*hgr 71 tiViLS- 4# 

^ ^.^efl^lEi(210)^ S3] s-f Efl^ ^li ^ls(VIN+)<^l -§-^-5>^ afli ^ _£.^}efl 

o]eK212)^ #^ ^lS(V0UT-)7]- 3.^1 ^He^s, *fl2 ^ ,£^3Hb1 (214)^ *fl2 
#^ AlJl(V0UT-)7l- s.^ S^-efl^tS., ^13 ^ SL^.$)°}B\(216)2\ A)2 #^ ^l^(VOUT-) 
7> 3,*\ s-Heflifls., *f| 4 ^ ^eflo]&|(218)^ A}2 ^l^(V0UT-)7> ^ S^-efll3 

*fl4 ^ .2.^eflolE^(218)2] ^i #^ ^1^(V0UT+)^ S.^ 31*§S. 
S^j ^H^S} ^ 4 ^ ^^]o1bK218)^ #3 ^1^1(V0UT+)^ afll ^ ^efl 

-^eflolEi(218)^ all 2 #3 ^l^l(VOUT-)^ *fll ^ 3-^z]]o)B\(212)2] 7fl2 ^ ^ a]Jt 
(VIN-)S ^olEHfljioj ^^t}. 

<35> oie^ <3^o_5. ( ^ ^eflolE-l(212)^ #^ ^ls#(C0UT, /COUTH ^ 

tbcf. h^ji, £ 5°1H w>sf ;£o}, ^ Als(VCON)^ #<y- z]] ^o] ^ 

^lJl-i-(C0UT, /COUT)^ ^ ^£7> E-) fel-*H #^ Jl#(C0UT, /COUT)^ 

<36> £ 2 ^Ai, ^E] ^^=-(220, 230, 240, 250)^8: «V7>^-7l #(260, 270)51 <£J^ ^JJl 

^E] a>o]^^. 50 %s. A>.g-^nf. tfl£3 o_5., ^fE] tH2j(220)7}- £ 6 
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<37> ;£ 6 o. ^^-ig t 2=te) ^(220)^ ^^(VDD)^ 

(IN+)°1] Tllol^s]^ 5X)2.^ H31*li£l(601), ^12 ^Jl(IN-H T^l^xr ^2-^ 
B 31*1^(607), ^JE.^ B 31*1^ #(601 , 607)^ z}-z}- o^sH cfol^c^o.^ 
€ <32-^ H^fl^liBi-i-(603, 609), ^2.^ B^^l^Ei (601)^ <$S.^ Bi?fl*l ^ (603) 
2) <&m$*)] 7]}c)^5\±r B^*]^E|(605), 2)2.^ H^fl^l (607)^- <?3i2^ j= 

qfl^l^Ei (609)^1 ^^Hl Tfloj^s]^ B ^1^(611), 2?2^ H^^l^Eil; 

(605, 611)3Jf ^ p1&|^o.5. ^!£± S3i*liEi!;(613, 615), 

H^^1^eK611)^ ^l£i H^l^Ei (615)£) ^^^4 ^^^cl <£^& ^wlEi-i- 

(620, 630)# 5E^tH}. 

<38> ^s](220)^ cf-g-sf £o] o^o^cf. 3q 2i H^l^Ei 6012} 

607, 6052} 611, =L£\5l »!£i B^Ul^ 613^ 615^ *\S. ifl^M S)2-ij- ^Tjl^cf. 
^2^ B ^1^(601, 607)^ ceflol 14 23. M-b}^ ^ o|rf. 

<39> 1 W 

Id(601)=— ^(601)(—)(601) (Ksg(601)-|F/(601)|) 2 

1] 2 L 

<40> 

1 FT <> 

/<607)=— iC(607)(^- )(607) (Ksg(607)-|F/(607)|) 2 

[^r^ 2] 2 L 

<4l> 5*1 2^ B^l^Ei 601-*} 607^ cfl^l^ 0.5. ^T^l^H-S., Id(601)*} Id(607)£r 

, Id(601)=Id(603), Id(607)=Id(609)7> ^cf. olofl oj-sj- 334 45. 141=}^ 



<42> 



1 Ff _ 

M601)=— ^(603)(-^-)(603)(K5g(603)-|^(603)|) 2 

3] 2 £ 
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<43> 1 W 

M601)=- ^(607)(— )(607) (Vsg(607y\Vt(607)\) 2 
4] 2 L 

<4<?> <>35.i H^^l^El 6034 609^1 rii4 = 3|o] A}o]<i) =^^H1 54 6-2. 

S. 44W. 



<45> 



A 603) = A 603 ) =i / 2A7c/(601) + 1 Kr( 603 ) | 

5] V ^ 603 X^-X603) 

A J>^&(609 ) - A VgsC 609)=i / 2AZc/(601) ~ + ( j^ 6Q9) | 
6 ] V^C609X— X6Q9) 

<47> ^e] Afol^o] 33-*) 50 %ol #^o] og^ Als(in+, in-)S. ^L^VS)^ AVds(603)4 

AVds(609)^ £o}^4. °]W ^^>7l ^<5>a}, 74 ^-o] ^ o^cf. 



<48> 



2A7 ^ Q1) -|K,(603)|=, ^(601) + | W (609)| 

,S:(603)(-^-)(603) I AT(609)(-^- )(609) 



<49> |Vt(601)| = |Vt(609)|^ZL 7}^^, 7£r 84 €4. 

<50> AT(609) , ^ ^ , N 

8 ] ( T )(6 ° 3) ^(603) (— X6Q9) 

<5i> ^!£± B^4^ 6034 6092] W/L til* 2:^<&H 50% ^4 >>>^#^- 

^ #^ ^S(0UT)» ^ &4. 

<52> £ 7^. £ 2$) ^71-^1-711; (260, 270 )-|- ^^*>^ £^^14. S. 7-fi- ^S^g , #7} 

-t>7l(260)^ ^-E] ^ 3]!- (220, 240, £ 2)^ ^1^#(X, Y)* ^1^«(S1, S2) 

3- #^ ^lJl-i-(EX_0UT, AND_0UT)# ^tb4. ^7R>7"| (260)£] £ S<=H1 

^ i§^44. £ 8^4, ^1^#(S1, S2)* ^^^-(Exclusive-OR)t!: ^44 
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^ ^1^(EX_0UT)S jl, <y*N ^IJllrCSl, S2)-g- ^^§(AND)t> ^7} *\}2 

it^ ^1J:(AND_0UT)S. t^^cf. 

x^-Al, £ 23. l-o]-7H ( ov A ^ £ 76{ )*\ A£T$t£ *Y7}*V7} (260)51 ^1 ^ *fl2 #^ 
^1^1-(EX_0UT, AND_0UT)3f 4# ^ .2.^ 3HEi (210)51 ^(CJXJDtt 2-4 ^isc] 

(280H -§-^>^ ^*1(290)» -f-Sfl <^ii §>i47l- ^ MH— VCO 3)5.(200)^1 

ix4 #^ ^1 31 (OUT) 5. 2-4 ^^(280)^7 ^J-(SEL<1:0>)» 

^ ^ #^ ^3L3. *fll ^ ^2 #^ ^lsl-(EX_0UT, AND_OUT)^f 4^ ^ i^3H 

Bl (210)^ #^ ^]Jl(C_0UT)l- ^d^tbcf. 

£ 95}- £ 10-g- ^5} «flJE. VCO 2)^(200, £ 2)1- Al^eflol^^V 

iL^'rc -£ 9^r ^<?KVDDH 3.3V °}JL ^Jl(VCON) $]^°] 

3.0V 91 Al^-eflol^tl: 4# ^ ^eflo]Ei(210) ^1^(C_0UT) 4 «J:7R!:7l 

(260)5} *fll ^ XI 2 #^ ^]j£#(EX_0UT, AND_0UT)5l 4^ J±<*l§i}. C_0UT #^£r 
1.07GHz ^s^M-, EX_0UT 2.1GHz ^s^r* ^JL AND_0UT #^ 1.05GHz ^^J- 

^* 5Hr4. (LOUT AND.OUT #3^. 7^5} ^<a*V ^r^Hr tfl^* ^l^, C_OUT 

#SH1 til^>o1 AND.0UT #§H ^ ^fl^*}- sj-^^. ^cf. 

-E 10^ ^S(VC0N)2l z]}v£6\] 4s. EX _0UT #3 ^sHr» M-tN^- £^ 

°14. ^S^, EX_0UT #3 ^4t^ XH ^1S(VC0N)21 efl^foi 0 .8V 

2.7V ^51 4*1^ 7i 2} 0.5. ^o>x]rf 7 > 2.8V °KMH*r 7i5] ffle 

-£ H^r ^ ^5} ^f-5j «fl-EL VCO s]S(200 ( £ 2)1- ^2}-*!: «V£X1 ^ofl^i ^ 
3- 4 rj ^ ^eflolEi(210) #3 ^]JL(C_0UT)4 «]:7R> 71(260)5} X|l ^ 
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42 #3 -ilMCEJLOUT, ANELOUT)^ ^^Hr iL<^tf. £ 11* ^iL^, £ 9 

o\ X\^o]& t]°\ ^°^\7\] C_OUT 1.072GHz ^s^Hr*, EX_0UT 

2.057GHz ^r^HrS ^JL ANELOUT #^ 1.051GHz ^fe-cf. 

<H *H <« ^^sl^^M- ^H3<y ^J^l 

1-4^, ^ S-6>S] 7>^] °}3.^ £ 5-^-^ 

7>^>^ o]^^- 3Hrf. It)-^, £ «V^^ ^ ^ 
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1] 

2] 

#3^>JL, #7] t^l ^15171- #7] *\SLS. ^0}^S\J! #iL^ ^7} ^ 

[3^8" 3] 

^12%H1 X1<H>H, ^71 ^ ^eflolEi^ 
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*113 *)3-^ H^^liEi^ o^^Jl #7] ^15:^ ^o]^^^ ^1 oflfii 

A o V 7l A]2 H^l^E^ ^^5] Jl ^-S-^ #7] ^ ^l3L°fl ^1 °1 ^ ^ ^ ^14 

H^I^e] ; 

3 3)5.^ B€*1^E| <#icH| zl 711 zl ^efl<yol cfol^.c^ 

*ll5 21 .E-^ H^fl^liEi ; 
^14 Z\3-±l S^^l^E-] <£i=Hl ZL TflolBSf ZL =5)l<yol Cfo^^^ o.^ 

^l^r »]6 ^1 Si S^liBl; 

^71 ^15 2]2.i H^l^El!-^ <?1^S1J1 #7l ^16 3X)S.^ H^l^E^ c 5 |o] 
°fl ^ °1 ^ si fe- *fl4 ^!£i H^fl^liE^l-; 

^■7] ^16 2]S.i B^H^E^ °!^SlJl ^>7l ^5 3^£± E^|A E ^ JE.gfl°H 

>11 °1 ^ 5] ^ ^15 <as.i H^l^liEi ; ^ 
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^ sis.. 

4] 
5] 

^13 2] Si B^fl^]iBl ; 

^■71 ^2 3i)2.i H^fl^liB]^ #7] *fl2 <35-i H^l^S] 7fl°1^3 
fe- ^14 B^liE]; 

A oM 3 ^ ^4 3]S-i B^iB^S]- -g^sM ^ nlE^o.S ^13 ^ 
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6] 

[3^8" 7] 

*112 ^ ^12.^- ^ ^13 t^l ^^Rr *8 i^eflolEi 1-e}-; 

^■71 ^ ^eflolE^ ^"71 1 ^ *fl2 ^ ^Is^-i-^- zj-z]- <a^*H 50% ^B) 

^ t^^g] afll ^ all 2 #^ <a3*H, ^"71. *U ^ *fl2 #^ 4! J: 

^71 ^ ^5flolE^ >H13 ^ ^IJl, ^-71 ti>7>^7l^ tiflE^ irE^t!- #3 

^]Jl, ZLE]J1 4>7l ^Sl-g-^V #^ A]JL ^<HH sl-ufl- i^^ll- ^l^TT 

53* ^ ^^Hr ^ sis.. 
8] 
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^7} xh ^<a- efl^o] #71 Tin, 2 ^ xi3 ^ ^issi ^s}.^ 

91 

Xl7%Ml flo^, #71 *y ^efloiEl 

#71 <^ °J^*H XI 1 ^ ^JL^ iH^Rf XI 1 *8 .2-^ 511^1 Ell 

#71 XI 1 ^ ^^Hr XI 2 ^ ^efl^lBl; 

#71 XI 2 ^ ^eflo]E^ ^ oje^a} #7l ^ 2 ^ #j:^ 

^ X13 % ^eflolEi; ^ 

#71 XI 2 ^ #Jl^* SJ^aH #7l XI 3 ^ ^IS^ ^W^, ^71 XI 3 t 
^1 ^l^l^-ol #7] X| 1 ^ iL-geflolElSl ^lli 3x]ol = HH^^r XH ^ efl o] Ei # 

■=p-wl*Hr ^ O.S. ^ ^^Hr ^ 

10] 

X17%H1 SH^H. A o v 7l ^ ^efloiEi^- 

^^1 X]l «>o]ol^ #JiXl Xl^l^S)^ XI 1 ^ X12 5i] S.^ H*ffl*l 

^E|#; 

A oM XH slSi Bqfl^l^Elsl- ^^SlJl #71 #JlX1 XM^l^r X13 *\2.^ 

^71 XI 3 S^fl^l^E^ ^^SlJl #7l <^ #S<^1 XH^^fe XI 1 <a£i 

B^l^Ei; 
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#7l ^2 31} 2^ ^®X)^B\Q\. <£%S\JL #iL^l ^-71 <$^ *)3L°\] TlH ^ 3 *fl 4 
2]2^ S*cE*]^E] ; 

#7l ^]4 3l]2i m^l^Ei^ o^^JL ^-7} AlJ^l Tllol^E)^ *fl2 

<?B2i H^l^ ; 

#71 ^ ^12 ^]£i H^l^B^l-Iil- ^*] ^<y- A>ol<^l #7] *]}<>| A]Jrofl 7)1 ol 

^]3 'SSi B^l^E]; 

^^El^- ^15 Z\3.±: B^liEi; 

^14 3t)s.i H^liEl 0 <J=^H1 zl TllolH^ zi JE-ell^l <£;£sl cfo]^^^ o_^. 
^5]^ ^6 3i] 2.^ Hqfl^l^E^; 

#7] ^15 31] 2i H^fl^l^Ei-i-J!}- <g^S] ji #7] ^16 3x]2i H^^l^E^ =efl<y 
7]]o]^5]^ ^]4 <ffl2^ H^E^l^Ei-i-; 

^7l *fl6 3i]2^ H^^l^E^ ^^S] Ji #7l ^15 3i] 2^ e^^1^e]S] JBefl^loll 
^15 ^2^1 H^^l^E]; ^ 

#7l ^14 ^ *1)5 3lH.i H^^iEi#J^ ^^Al-o]o]l *)] 2 wfol^^ Aljrofl 7^1 

°1 ^ ^ ^16 ^-E^ H^l^-i- ^wl^Jl, 

^"71 ^14 ^ ^16 3i] 2^ H^*liE^4 %7] A)2 ^ *fl5 <A2^i B^^l^E^o] 
<g^^o] ^-^l A]Jr ^^o] s]ji, #71 ^13 ^ ^15 3X]2^i H^^l^Ei#4 #7l ^ 
*fl4 H^^l^E]#oi o^;^ Aj-t^ ^ ai^ §^o] s]^ 3J-g- ^ 
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11] 

^li ^ ^15:^1 7fl o| ^ ^ ^ii sjii B€*1^1; 

^14 S^^liEi ; 

^"71 3 §1 *fl4 s]2.i HSH^l^E-l^ c^sH ^ Dla]^ o.s *fl3 ^ 

^4 <&R.±. Sg^]AElt; ^ 

^-71 ^14 2)2.^1 H^l^E^ ofls.^ H^l^S] <a^^# ^^5} 
<y^Ei^ 3* ^H) *}^r ^sHr ^ 5)^-. 

12] 

fes^tb #3 *VM~I- ^*Rr 3* ^ °-JL «Hr ^^Hr S)S 
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l%T*3r 131 

#71 ^ ^1^1:^- <g n s-H 50% ^f-E) a}°1#-§: n>^e>^ #^ 41 3:1:^- ^ 
^ #31; 

fcBm# #^ ^*Hr #31; ^ 

^71 ^ AlS, ^7l ^>7>^7l2l aflB}^ #^ AIJL, ZL^JI #7l fee^ 
[^T 1 * 14] 

^•71 413^ efl^o] ^^s. j7^^# ^^io S ^ -aj- 
4 s M W . 
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